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It is very important for living organisms to decide a direction to go in response to an external
stimulations. It has been experimentally reported that the Physarum plasmodium changes the fre-
quency of the actomyosin contractions, and decide the direction according to the responses. The
actomyosin contraction corresponds to time periodic changes in concentration of chemicals, such as
ATP and $Ca^{2+}$ . On the other hand, such a tactic movement of the organism is established by the
mass transportation of the protoplasmic sol, generated by the actomyosin contractions. However the
physico-chemical mechanism has not been clarified yet. In this work, we construct a continuum model











$s_{t}=\nabla(sM\nabla p)+\gamma(z-s)$ , (1)
$z_{t}=D_{z}\nabla^{2}z+\gamma(s-z)$ , (2)
$x:=(x, y)\in[0, L_{x}]\cross[0, L_{y}],$ $t>0$ . (3)
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1: SG: OS: $\Omega_{\epsilon}$ $\tau(x)$
$\Omega_{f}$ $\Omega_{\epsilon}$ $\tau=1$
$s$ $z$ $M,$ $D_{z},$ $\gamma$
(1) (2)
$s+z$
$s_{b}(x, t)$ ( ). $p(x, t)$









$c=c(x, t)$ $a$ $\overline{c}$






$c$ ( $\varphi$ [8, 9] ). (7)
$f(c, \varphi)=-kvn_{c}(c, \varphi)+k_{L}(N_{c}-c),$ $g(c, \varphi)=K_{Q}(n_{c}(c, \varphi))(1-\varphi)-k_{E\varphi}$, $K_{Q}(n_{c})=$
















2: (a)(c) S-site F-site $z$ $c$ $(a)_{\mathcal{T}l}=0.8,$ $(c)_{\mathcal{T}l}=1.2$ .
(b) $(d)t=20$ $z$ $((b)\tau_{l}=0.8, (d) \tau\iota=1.2)$ .
$\tau$
$\tau(x)=\{\begin{array}{ll}\tau_{l}, x\in\Omega_{s} \text{ } t\geq t_{p},1.0, \text{ }\end{array}$ (8)
$\Omega_{s}$
$t_{p}$ $t_{p}=2.0,$ $\Omega_{s}=$
$[0, \delta_{2}]\cross[(L_{y}-\delta)/2, (L_{y}+\delta)/2]$ ( $\delta,\delta_{2}$ ). $\tau$ (7)
$\tau_{l}$ $\Omega_{8}$ S-site (Stimulated site), $\Omega_{f}=$
$[L_{x}-\delta_{2}, L_{x}]\cross[(L_{y}-\delta)/2, (L_{y}+\delta)/2]$ F-site (Free site) ( 1 ).
2(a) $\tau_{l}=0.8$ $t=t_{p}$
S-site
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